Introduction
When Medicaid was enacted in 1965, it built on the historical role State and local governments had played in providing health care to the poor. States were given considerable latitude in structuring individual programs that were jointly funded by Federal and State dollars but administered at the State level. Differing resources, needs, and political cultures fostered differences among the States with respect to eligibility standards, extent of benefits, reimbursement methods, and administrative approaches. New Federal legislation enacted in the 1980's allowed States even more freedom to restrict program eligibility, limit coverage of optional services, limit the scope of required services, experiment with new forms of provider reimbursement, and tighten controls on use of services.
Over the past few years, a small body of research has been developed concerning relationships between Medicaid program characteristics, utilization of program services, and associated expenditures. In a comprehensive analysis of State Medicaid expenditures during the years 1970-76, Davidson (1980) concludes that restrictive eligibility standards for the categorically needy and medically needy reduce State Medicaid expenditures, but the effect of lowering the medically needy eligibility standard is small. Additionally, he holds that State limits on the number of optional services or on the use of the five basic services required to be offered by all State programs have small and inconsistent effects on Medicaid expenditures. Davidson et al. (1983) analyze the effects of program generosity toward physicians using the ratio of physician reimbursement by the Medicaid and Medicare programs. Their analysis shows little relationship between generosity toward physicians and either physician expenditures or total Medicaid expenditures. They suggest that if private physicians reduce their participation in the Medicaid program because of low Medicaid fees, it may result in an increase in the use of hospital services.
Generally, State budget crises tend to prompt program changes that affect use and expenditures only after some time has elapsed. Cromwell et al. (1984) use time-series models to investigate these lagged effects of changes in program guidelines. They conclude that Medicaid enrollment is influenced by changes in the payment standard for Aid to Families with Dependent Children (AFDC), the need standard of the medically needy program, and the level of Federal cost sharing. Moreover, they demonstrate that changes in program guidelines have more influence on the size of the AFDC population than on the size of the Supplemental Security Income (SSI) population. Overall, Cromwell et al. show that the following program characteristics have positive effects on Medicaid expenditures per poor person: a liberal AFDC payment standard, a liberal medically needy standard, a relatively high number of optional services, and generous standards for physician reimbursement.
Bovbjerg and Holahan's study (1982) of Medicaid changes during the Reagan era concludes that, although States have made important program reductions during this period, wholesale cuts are rare because of Federal cost sharing in the Medicaid program. If extensive State Medicaid program controls are enacted, greater budgetary pressure may be placed on cities and counties to pay for necessary health care for the poor without any subsidy from the Federal Government.
To determine whether program controls alter use of health care by Medicaid beneficiaries or merely transfer the burden of payment to individuals or other payers, analysis of use at the individual level is essential. Dobson and Rodgers (1983) analyze individual-level data to investigate the effects of State program controls on use of services by the AFDC population. They find that health care use by the AFDC population is only weakly associated with limits on services, and no significant relationship is evident between reimbursement method and use of services. These findings support those of previous studies, which found only weak relationships between benefits limits and Medicaid expenditures.
Results of an evaluation of Medicaid expenditures for the years 1981-83 are presented in a recent study by Holahan (1985) . Holahan notes that the rate of increase in Medicaid spending fell dramatically from 1981 to 1982. About one-third of the decline is attributed to reductions in eligibility and two-thirds to reductions in spending per enrollee. In a paper by Cohen (1984) , a comparison of States having very small spending increases per enrollee with those having larger increases shows that States with smaller increases had more cost-containment measures in their Medicaid programs. Many of these cost-containment measures were permissible prior to Omnibus Budget Reconciliation Act (OBRA) of 1981 but were used only in response to the fiscal crisis.
The findings presented here should furnish useful baseline information on the relative effectiveness of specific program controls for different Medicaid eligibility groups. In the first article, "Medicaid program characteristics and their consequences for program spending," the State budgetary perspective is taken. The analysis is performed using State-level data for all Medicaid enrollees. In the second article, "State Medicaid program controls and health care services utilization," individual-level data for noninstitutionalized Medicaid enrollees are used to address another issue of critical concern to policymakers, the effects of program guidelines on health care use.
In addition to differences between the two data sources with respect to level of analysis and payment sources included, it is important to recognize that the first article, which is based on State-level data, includes long-term care expenditures. The second article is based on the National Medical Care Utilization and Expenditure Survey and includes responses from the noninstitutionalized population only. Taken together, the two articles furnish a comprehensive overview of total Medicaid expenditures and the use of health care services by the noninstitutionalized population.
The key conclusions from the two articles can be summarized as follows:
Recipients
• A generous AFDC payment standard, the program for AFDC coverage of families with unemployed parents, and the medically needy program significantly increase the number of AFDC Medicaid recipients.
• The presence of medically needy programs significantly increases the number of blind and disabled SSI Medicaid recipients. Conversely, the use of 209(b) eligibility standards significantly reduces their number.
• Eligibility controls do not have a significant impact on the number of aged SSI recipients.
Utilization and expenditures
• Although the presence of diagnosis, screening, and prevention options is shown to significantly increase use of physicians by AFDC children, these options have no significant effect on expenditures for this group.
• Coverage of optional practitioner services raises expenditures for SSI enrollees.
• Less generous reimbursement of physicians decreases total physician expenditures. This variable, as expected, decreases physician visits for the SSI population, but has no significant impact on AFDC adults and increases visits for AFDC children.
• There is little evidence that alternative hospital reimbursement systems significantly affected expenditures during 1980. There is a moderate positive relationship between the use of alternative reimbursement systems and expenditures per AFDC adult recipient, but this could easily reflect a phenomenon by which States with high hospital expenditures were the first to adopt alternative systems. In the utilization estimates based on individual-level data, alternative reimbursement is seen to reduce length of stay for children and the probability of a hospital stay for AFDC adults but to have no effect on the SSI population.
• Limits on the number of physician visits for particular services decrease expenditures for AFDC children and for SSI blind and disabled recipients. A closely related variable, limits on the number of physician visits in particular settings, decreases the number of physician visits for both of these recipient groups.
• For the most part, controls on the utilization of health care services have a greater impact on AFDC children who have chronic conditions than on AFDC children without such conditions. Among AFDC adults, a greater impact of program controls is observed for those without chronic conditions. • Limits on hospital days have no effect on expenditures but have a significant negative effect on hospital use by AFDC adults.
• The only program dimension affecting long-term care expenditures is the joint effect of the medically needy program and the protected income level in States that have a medically needy program. These program characteristics raise long-term care expenditures by increasing the number of long-term care recipients per 1,000 poor. The findings of these two studies indicate that the relationships between Medicaid program controls, Medicaid use, and Medicaid expenditures are complex. Although the program control variables attaining statistical significance are not always identical in the two articles, both analyses show that program controls have significant impacts. Some differences between the two sets of findings may be attributed to particular categories of use that represent relatively small components of total expenditures. For example, the finding that coverage of diagnostic, screening, and preventive services affects the number of doctor visits does not necessarily imply that such coverage has significant effects on expenditures. Differences relating to long-term care are also important. Long-term care expenditures represent about 40 percent of the spending modeled in the first article, but long-term care utilization is not modeled in the second article because the utilization data were collected only for noninstitutionalized individuals. Taken together, these two articles furnish a wellrounded picture of the differential effects of variations in State Medicaid programs as they existed in 1980.
Medicaid program characteristics and their consequences for program spending by Roland McDevitt and William Buczko

Overview
For the past two decades, national health expenditures have grown at a rate exceeding the rate of growth in the gross national product. Much of this growth has been financed through federally sponsored programs such as Medicaid. By the early 1980's, economic and political forces were placing serious fiscal constraints on Medicaid. These forces led to passage of the Omnibus Budget Reconciliation Act (OBRA) of 1981, the purpose of which was to control program expenditures by reducing the levels of Federal financial participation and by offering the States greater discretion in determining eligibility, benefits, and methods of provider reimbursement.
States seeking to control Medicaid spending had two fundamental alternatives: controlling the number of recipients or controlling the level of expenditures per recipient. Bovbjerg and Holahan (1982) indicate that the most popular approach has been to restrict the number of recipients by relying on inflation to effectively cut participation rates over time; that is, States reduce participation in State-administered welfare programs such as Aid to Families with Dependent Children (AFDC) simply by failing to raise income standards to keep pace with inflation. Because participation in these welfare programs automatically qualifies people for Medicaid benefits, participation in the Medicaid program falls simultaneously with the decline in AFDC coverage.
Of course, some eligibility categories are subject to greater State discretion than others, and some categories of recipients use more services than others. For example, States exercise extensive control over the enrollment standards of AFDC program participants. AFDC recipients constituted 64 percent of Medicaid recipients in 1980, but they were responsible for only 28 percent of Medicaid expenditures (Sawyer et al., 1983) . These variations in levels and patterns of expenditures among various categories of recipients make it difficult to estimate the effects that changes in program characteristics will have on program expenditures. In this article, we attempt to evaluate the potential effects of changes in program characteristics by examining the relationships between a variety of 1980 Medicaid program characteristics and program expenditures.
Data and methodology
In the models presented in this article, two kinds of dependent variables are estimated: By focusing on recipients per 1,000 poor and expenditures per recipient, we examine those influences on spending that are most likely to respond to changes in State policy. States with a large number of poor persons and limited financial resources may not be free to choose from the entire array of policy options, but structuring the analysis along these lines helps to distinguish the policy-related components of spending from the demographic components.
In the analysis that follows, this approach is refined by estimating recipients per 1,000 poor and expenditures per recipient for various aid categories, thereby allowing us to consider the differential effects that program guidelines have on different recipient groups. For example, Supplemental Security Income (SSI) recipients tend to consume more services than AFDC recipients do, and they are also likely to consume different kinds of services. Following the analyses for each aid category, similar models are estimated for the major service categories: hospital care, physician utilization, and long-term care.
The use of recipients per 1,000 poor to measure breadth of Medicaid coverage has some limitations. For example, variation across States in the number of recipients per 1,000 poor may indicate differences in enrollment guidelines, but it may also reflect differences in health status and regional practice patterns. The use of enrollees per 1,000 poor would not have this limitation. However, even accurate enrollment information would not reveal the population eligible for Medicaid because many eligible people may not enroll until they need medical services. In any case, enrollment data are not available for all States.
Health Care Financing Review/Winter 1985/Volume 7, Number 2 It is not necessary to include poverty level or number of people living in poverty as demographic controls in the models. Using the number of recipients per 1,000 poor automatically adjusts for the size of the poverty population within each State using Statespecific poverty levels for 1980. It is necessary to control only for the demographic mix of the poverty population using variables such as the percent of poor families headed by a single female. Using recipients per 1,000 poor as the dependent variable tends to focus the analysis on policy variables that affect enrollment while controlling for the varying size of poverty populations across the States.
The analysis is cross-sectional at the State level, but some aspects of the relationship between Medicaid policy and either program participation or expenditures are dynamic in nature and are best represented by a time-series model. An example of this is the interaction between reimbursement systems and expenditure levels. Because a dynamic model is not possible with these data, the problem of simultaneity and its potential effects on the regression coefficients in a cross-sectional analysis must be acknowledged. Despite this limitation, it is noteworthy that most of the program controls that are statistically significant in the models presented here were also significant in an earlier time-series analysis of program expenditures in the pre-OBRA period (Cromwell et al., 1984 Although data from all 49 participating States and the District of Columbia are included in the Program Characteristics File (Arizona did not have a Medicaid program in 1980), tests of statistical significance were used as one of the criteria in selecting independent variables for the models. Used in this fashion, the test of statistical significance might be interpreted as an indication that the relationship is strong enough to merit discussion and inclusion in a parsimonious model.
The estimation of recipients per 1,000 poor and expenditures per recipient was performed in two stages. In the first stage, relevant program characteristics and State characteristics were chosen on the basis of their presumed effects on enrollment and their zero-order correlations with the dependent variables. Stepwise regressions were then performed to determine which variables were significant at the .05 level. These variables were used to produce final estimates for each model. Independent variables that failed to achieve a .05 level of significance were excluded in estimation of these models. All variables included or considered for inclusion in the models are presented in Table 1 along with their means, standard deviations, and a list of the models in which each independent variable was evaluated. The tables for these regressions (Tables 2-5) include both standardized and unstandardized coefficients. Unstandardized coefficients represent the effect on the dependent variable of a one-unit change in the independent variable. Standardized coefficients range from -1 to +1 and represent the relationship between independent and dependent variables that have been transformed to have the same mean (0) and standard deviation (1). Standardized coefficients are particularly useful in evaluating the relative strengths of independent variables in the same model: those close to 0 are weaker than those close to +1 or -1. The standardized coefficients identify which program controls exercise the greatest influence on expenditures and are also useful in evaluating the relative influence of demographic variables.
The percentage of variance explained by the regression (R 2 ) is useful in assessing the effectiveness of predictors in a model as well as in comparing alternative models for estimating the same dependent variable. However, the R 2 statistic does not furnish a valid comparison of models with different dependent variables because it is influenced by the amount of variation in the dependent variable. In much of the following discussion, models with different dependent variables are compared in an attempt to identify which expenditure categories are more controllable. The coefficient of variation statistic (the standard error of the estimate divided by the mean of the dependent variable) is included in the tables in order to facilitate such comparisons of models. A model with a low coefficient of variation performs well in predicting its dependent variable.
The analysis is structured to emphasize the two policy dimensions of Medicaid spending mentioned earlier. First, we consider those factors that are responsible for the number of Medicaid recipients per 1,000 poor, a measure of breadth of coverage that is independent of the size of a State's poverty population. Second, we consider a series of models for estimating the level of expenditures per recipient, a measure of depth of coverage. Thus, the policies Bartlett and Hanson, 1981; Muse et al., 1982 Muse et al., 1982 Muse et al., 1982 Bartlett and Hanson, 1981 Muse et al., 1982 Bartlett and Hanson, 1981; Muse et al., 1982 All data used in the development of the models analyzed in this article were extracted from the Program Characteristics File (PCF). The PCF contains information on each State's sociodemographic and economic characteristics, Medicaid program guidelines, Medicaid recipient population, and levels of utilization and expenditures. These data were gathered from a variety of sources, including publications of the U.S. Bureau of the Census, a telephone survey of State Medicaid programs, and program statistics compiled by the Health Care Financing Administration. All dummy variables were coded such that "1" indicates the presence of a characteristic and "0" indicates its absence.
that influence Medicaid expenditures are separated into two categories: those that affect expenditures by extending coverage to a larger population and those that affect expenditures by providing a greater depth of coverage to those receiving benefits. The identity presented at the beginning of this section can then be used to estimate total Medicaid expenditures for any particular State.
Recipients
Two major categories of variables account for the number of Medicaid recipients in any given Medicaid program. First, the eligibility criteria of the program define the classes of people who may qualify. State programs are generally required to furnish Medicaid coverage to those receiving SSI and AFDC assistance.
However, States are afforded considerable latitude in covering additional groups (e.g., medically needy, SSI essential spouses, and families with unemployed parents) and in determining the income levels at which people in these groups may qualify.
The demographic mix of a State's population also influences the number of recipients in a State's program. Considering that families participating in AFDC automatically qualify for Medicaid, one might anticipate that the percentage of poor families headed by a single female would be an important indicator of program participation. Similarly, the percentage of poor persons who are 65 years of age or over would be a predictor of the number of participants because SSI recipients are automatically eligible for Medicaid and the aged poor constitute more than one-half of the SSI population.
In Table 2 , the regression models are presented for Medicaid recipients per 1,000 poor persons, with separate models for SSI and AFDC eligibility categories. In comparing the models, it can be seen from the coefficients of variation that the models for estimating AFDC recipients consistently outperform those estimating SSI participation. Moreover, all of the independent variables in the AFDC models are program characteristics under the control of State governments.
States might influence the size of the SSI population in their Medicaid programs by three major methods: deciding whether to provide for the medically needy, choosing whether to raise the SSI income standard through State supplemental payments, and imposing Medicaid eligibility criteria more restrictive than those imposed by the Federal SSI program (Rymer and Adler, 1984) .
Although these options seem to allow States great discretion in determining the number of SSI Medicaid recipients, this discretion is limited in at least two ways. First, the Federal SSI program establishes a national minimum payment standard. This sets a floor for Medicaid eligibility of SSI categorically related people, because those who qualify for SSI under the national standard generally qualify for participation in State Medicaid programs. Second, the political appeal of supporting aged, disabled, and blind people, who constitute the SSI population, has been greater than that associated with support of the AFDC population. Thus, State policymakers may be more reluctant to restrict the eligibility of SSI Medicaid recipients.
Among the three SSI models in Table 2 , the presence of a medically needy program is significant at the .01 level in the models for total SSI recipients and for blind and disabled SSI recipients. The number of blind and disabled recipients is further influenced by a State's choice to exercise the 209B option, which allows for more restrictive eligibility criteria. The model for aged SSI Medicaid recipients per 1,000 aged poor is dominated by a demographic variable beyond the control of State policymakers: the ratio of aged poor to total poor. Although this model has a high coefficient of variation, it appears that the percentage of aged poor receiving Medicaid benefits is lower in States where the aged poor represent a larger percentage of the poor population.
Analysis of the three AFDC recipient models tells an entirely different story concerning State control over the number of recipients per 1,000 poor. Four eligibility variables are significant in at least one of the three AFDC models (children, adults, and total AFDC), but none of the demographic variables are significant at the .05 level.
Three policy variables appear in the model for estimating total AFDC Medicaid recipients per 1,000 poor. The AFDC monthly payment standard for a family of four is a powerful predictor. Because families earning more than the monthly payment standard do not qualify for AFDC, raising the payment standard expands the number of poor adults eligible for AFDC payments.
The second important policy variable is the product of the medically needy program and the protected income level in those States that have such programs. States with no medically needy program are assigned a value of zero on this variable, and other States are assigned a value corresponding to their protected income level. Thus, this variable represents the joint effects of the presence of a medically needy program and the protected income level for States that have such programs. Of the three independent variables significant at the .05 level, the standardized coefficients indicate that this interaction term is the least powerful predictor.
The strongest predictor of total AFDC recipients per 1,000 poor is an interaction term consisting of the product of the State unemployment rate and a dummy variable indicating whether the State furnishes AFDC benefits to intact families with unemployed parents. This interaction term is used because unemployment rates should have a direct effect on the number of AFDC recipients per 1,000 poor in States that furnish AFDC coverage to families headed by such adults. By providing this benefit, States expand not only the AFDC population but also the corresponding population of AFDC Medicaid recipients.
The model for estimating AFDC adult recipients per 1,000 poor adults is very similar to the model for total AFDC recipients, but the medically needyprotected income term is not significant at the .05 level. However, another variable, transfer-of-assets prohibitions, is significant. The transfer-of-assets prohibition is intended to exclude from AFDC participation persons who impoverish themselves in order to qualify for AFDC. It does not enter the model for AFDC children. Apparently, families affected by this provision tend to have fewer children, and poor families with a large number of children tend to qualify regardless of this provision.
According to the model for AFDC children, States with a medically needy program average 167 more Medicaid child recipients per 1,000 poor children than do States without this program. The medically needyprotected income interaction term does not qualify for the model using a .05 level of significance, indicating that the choice of a protected income level is not a Health Care Financing Review/Winter 1985/Volume 7, Number 2 major factor in determining the number of AFDC child recipients.
The model for total recipients per 1,000 poor explains 58 percent of the variance using a unique combination of three policy variables (AFDC-related group coverage, the medically needy-protected income interaction term, and the interaction of State unemployment rate and AFDC unemployed percent coverage). It is clear from the previous discussion that the presence of a medically needy program affects the number of recipients in both the SSI and AFDC categories. However, Medicaid coverage of AFDCrelated groups and the interaction term representing the joint effects of the unemployment rate and AFDC coverage of families with unemployed parents exercise their influence on total recipient counts entirely through the AFDC component of the program.
Based on the policy and demographic variables contained in the Program Characteristics File, it appears that State policymakers have substantial control over the proportion of poor who will receive Medicaid support. For the most part, this control is exercised indirectly through eligibility criteria governing access to AFDC participation. Although States generally have little control over the Medicaid participation of people who qualify through SSI, the decision to cover the medically needy and the selection of a protected income level significantly affect the participation of both SSI and AFDC categorically related groups. The expenditure implications of adding SSI recipients are particularly profound, because Medicaid expenditures average $2,535 per SSI recipient compared with $465 per AFDC recipient (Sawyer et al., 1983) .
Expenditures
Bovbjerg and contend that State policymakers tend to have more control over the number of recipients in their Medicaid programs than they have over expenditures per recipient. Many basic services funded by Medicaid are mandated, and some other services are so widely accepted that nearly every State offers them.
A more recent study (Feder and Holahan, 1985) attributes two-thirds of the post-OBRA savings in Medicaid expenditures to reductions in expenditures per recipient rather than reductions in the number of recipients. Morever, it suggests that the post-OBRA reductions were accomplished, for the most part, using policy controls available to the States prior to OBRA.
Analysis of the 1980 Program Characteristics File indicates substantial State control over both the number of recipients and expenditures per recipient. Analysis of Table 2 indicated the importance of distinguishing among aid categories in identifying the effects program controls might have on the number of recipients. Examination of Table 3 establishes that this is also necessary in analyzing expenditures per recipient. Although eight program characteristics achieve a .05 level of significance in models estimating expenditures per recipient for the particular aid categories, none of them attain significance in the overall model of expenditures per recipient. The only program characteristic to achieve significance in the overall model is the number of mandatory services with limits, a program control with a substantial negative effect on expenditures.
The lack of commonality between the overall expenditure model and those for particular aid categories reflects the complexity of Medicaid program characteristics and their differential effects on per-recipient expenditures within various aid categories. Just as the coefficients of variation in Table 2 indicated that the number of AFDC recipients was generally more controllable than the number of SSI recipients, the coefficients of variation in Table 3 indicate that the AFDC models are generally better predictors of expenditures per recipient than are the corresponding SSI models.
The comparisons of AFDC and SSI expenditures models are complicated by the presence of several predictor variables exogenous to the Medicaid program. Thus, models which furnish good estimates of expenditures per recipient may be driven primarily by factors beyond the control of State Medicaid policymakers.
This is the case with the expenditures model for the SSI aged, for which the three strongest predictorsnursing home beds per 1,000 population, average physician visit charge, and per diem charge for intermediate care facilities (ICF's)-are not Medicaid program characteristics. Two of these variables, nursing home beds per 1,000 population and ICF per diem charge, reflect the major role Medicaid plays in funding long-term care for the aged.
Average physician visit charge, the third variable, is negatively related to expenditures per aged SSI recipient. One possible explanation of this rather perplexing finding is the hypothesis that physicians practicing in States with above average physician charges may rely more heavily on Medicare for payment of services they furnish to the aged. In seeking an explanation for this relationship, we examined the Pearson correlation between Holahan's Medicaid-to-Medicare fee ratio (Bovbjerg and Holahan, 1982) contribution. Any such gain would be magnified by the availability of Federal matching funds.
Expenditures per blind or disabled recipient are quite sensitive to utilization controls, particularly limitations on the number and kind of services. This finding suggests that such controls are most likely to affect the chronically ill, who are high users. It is consistent with the findings of the individual-level survey analysis presented by Mauskopf, Rodgers, and Dobson in the article that follows.
The models for estimating expenditures per AFDC recipient generally outperform those for estimating expenditures per SSI recipient, with program characteristics dominating the models. Nevertheless, the general model for expenditures per AFDC recipient is dominated by physicians per 1,000 population, a supply variable exogenous to the Medicaid program.
The responsiveness of AFDC Medicaid expenditures to the supply of physicians can be interpreted in at least two ways. The first interpretation is that low levels of provider reimbursement may create incentives for physicians to treat other patients in preference to Medicaid recipients. Bovbjerg and Holahan (1982) have demonstrated that most State Medicaid programs pay physicians far less than the "usual, customary, and reasonable" fees paid by the Medicare program. Physicians treating Medicaid patients are required to accept the Medicaid payment as full payment. Therefore, one might expect Medicaid recipients to encounter problems in obtaining access to physicians in areas with a low concentration of physicians. On the whole, AFDC recipients are probably not as seriously ill as SSI recipients are, so they might be less persistent in their efforts to achieve access to physicians.
Another interpretation of the relationship between physician supply and AFDC utilization is that States with high concentrations of physicians also tend to have a high percentage of specialists and a greater concentration of sophisticated medical services. Consequently, AFDC patients who might otherwise be treated by general practitioners using less sophisticated procedures become consumers of a more expensive mix of services.
Although the physician supply variable dominates the general AFDC expenditure model and enters the model for AFDC children, seven program variables enter at least one of the three AFDC models. The most interesting of these is the presence of a medically needy program. (Actually, the variable is an interaction term composed of medically needy program and medically needy protected income level.) It appears that recipients who qualify through the provisions of the medically needy program utilize services at a higher rate. Many people qualify for medically needy programs by spending their incomes on medical care until their remaining income falls below the medically needy income standard. Unless the incomes are already very close to the standard, spending down to this level implies that the people are indeed very ill. Consequently, the presence of a medically needy program appears to modify a Medicaid program's case mix by creating special opportunities for seriously ill people to qualify for the program.
The presence of a State-only program (i.e., Medicaid-eligible groups that are supported totally by State funds) seems to change the AFDC adult case mix in a different way. It apparently brings relatively healthy people into the program, thereby lowering expenditures per recipient.
Four variables directly related to utilization appear in at least one of the three AFDC models: coverage of optional practitioner services, limitations on the number of physician visits for particular services, the percentage of optional services with limits, and the presence of lock-in or lock-out restrictions. (Lock-in restricts choice of providers, and lock-out allows States to exclude particular providers from Medicaid participation.) In each case, the effects are as anticipated, with limits on services reducing expenditures and provision of optional services increasing them.
Finally, method of inpatient reimbursement is a significant predictor of expenditures per AFDC adult recipient, indicating a negative relationship between hospital reimbursement based on Medicare principles (cost-based reimbursement) and total expenditures per AFDC adult recipient during 1980. It is probably wrong to suggest that alternative methods of hospital reimbursement, such as prospective payment, are responsible for higher levels of expenditures. Rather, it is likely that States experiencing the highest health care costs in the late 1970's had the greatest incentives to adopt alternatives to the cost-reimbursement methodologies that were long the standard for Medicaid programs. Today, 33 State Medicaid programs use prospective payment. It is noteworthy that the negative association between Medicare reimbursement principles and expenditures per recipient appears only in the model for AFDC adults. It does not appear in a subsequent model for estimating expenditures per Medicaid hospital recipient.
Hospital, physician, and long-term care services
The previous discussion has been based on models structured around the recipient's enrollment category. This orientation tends to emphasize the importance of eligibility criteria rather than service-related program characteristics because eligibility criteria play a key part in defining the case mix of the Medicaid population within each aid category. Models structured around service category, on the other hand, should be more sensitive to the effects of policies intended to control expenditures within particular service categories.
In Table 4 , models for estimating total recipients per 1,000 poor people for hospital, physician, and long-term care services are displayed. From these models, it appears that State Medicaid program characteristics have substantial effects on the number of recipients of these services. Moreover, all of the independent variables in these models estimating the number of recipients for hospital, physician, and long-term care services are eligibility guidelines governing access to the program.
The interaction of the 1979 unemployment rate and coverage of AFDC unemployed parents affects recipient rates for both hospital and physician recipients. It is the most powerful predictor of physician recipients and the second most powerful predictor of hospital recipients. It does not have a significant effect on the number of long-term care recipients, reflecting the low level of long-term care utilization in the AFDC population.
The interaction between the presence of a medically needy program and the medically needy protected income level is the most important predictor of hospital recipients per 1,000 poor. Moreover, it is the only predictor in the model for long-term care recipients. The presence of a medically needy program, particularly one with a high protected income level, changes the case mix of the Medicaid population to such a degree that the proportion of the poor population receiving hospital and long-term care services rises markedly. This is a particularly important finding from a budgetary perspective because hospital and long-term care services dominate Medicaid expenditures. The AFDC monthly payment standard and AFDC-related group coverage both increase the number of recipients of physician services per 1,000 poor.
These findings suggest that program controls, particularly enrollment guidelines, can be effective in limiting Medicaid hospital and physician utilization. In contrast, only a small amount of the variance is explained by the model for long-term care recipients, and the coefficient of variation is high. This indicates that the number of long-term care recipients per 1,000 poor is less controllable and less predictable than are the other recipient categories. Nevertheless, the inclusion of the medically needy program variable represents an important finding because long-term care represents about 40 percent of total Medicaid expenditures.
In Table 5 , models for estimating expenditures per hospital, physician, and long-term care recipient are displayed. These service-specific models demonstrate that expenditures for all three services are influenced by price.
The hospital per diem charge is the most important predictor of hospital expenditures. Each additional dollar in hospital per diem charges accounts for an additional $6.73 in hospital expenditures per Medicaid hospital recipient. The presence of a medically needy program is also an important predictor of hospital expenditures. Enrollees entering Medicaid through the medically needy option are high users of hospital services. In Table 4 , it was shown that medically needy recipients are more likely to be admitted to hospitals; in Table 5 , it is shown that they tend to consume more services once admitted.
Physician charge per visit is not included in the physician expenditure model because it is not significant at the .05 level. However, another pricerelated variable, the Medicaid-to-Medicare fee ratio for specialists (Bovbjerg and Holahan, 1982) , is the most important predictor of physician expenditures. A 1-percent increase in this measure of Medicaid generosity toward physicians results in an increase of $86 per physician recipient. This clearly indicates that Medicaid generosity toward physicians increases physician expenditures, but generosity toward physicians may also help to avoid unnecessarily high use of hospital emergency room and outpatient services. Physician expenditures are related to two other program characteristics: A high number of mandatory services with limits and the presence of local financing appear to decrease total Medicaid Unlike the models for estimating the number of recipients of long-term care and hospital services, the corresponding expenditure models are dominated by the effects of an exogenous factor, price. In contrast, the physician expenditure model suggests that this service category can be controlled by changing the level of physician reimbursement and limiting the provision of mandatory services. Nevertheless, any attempt to further restrict expenditures for physician services must be tempered by an awareness that such an attempt may encourage greater use of hospital emergency room and outpatient services.
Conclusion
In this article, a variety of methods were identified by which State policymakers were able to control Medicaid expenditures during 1980. States exercised considerable control over their population of Medicaid recipients through the eligibility guidelines of the AFDC program and through decisions to provide for the medically needy, but they exercised relatively little control over the number of SSI Medicaid recipients. The number of aged SSI recipients was particularly unresponsive to variation in eligibility standards.
With respect to Medicaid expenditures per recipient, both child and adult AFDC categories and the SSI blind and disabled category were responsive to program controls. Expenditures for SSI aged recipients, on the other hand, were primarily a function of supply and price variables beyond the control of State Medicaid policymakers.
The analysis of particular service categories allowed us to compare the relative control States exercised over hospital, physician, and long-term care expenditures. States exercised the greatest control over physician expenditures and the least control over long-term care expenditures. Use of the model for long-term care recipients per 1,000 poor demonstrated that State decisions concerning the provision of a medically needy program and the selection of protected income levels for such programs exercised a significant influence on the number of long-term care recipients. However, the medically needy program variable was the only program characteristic that demonstrated a significant effect on the number of long-term care recipients or the level of long-term care spending.
Although this article suggests a variety of methods to control Medicaid spending, it is not designed to yield information about the tradeoffs in health services that might accompany each method. Critical issues that must be considered are the extent to which Medicaid recipients are dependent on the Medicaid program for their health care needs and the extent to which Medicaid program characteristics determine access to care and levels of utilization. The next article sheds light on these issues.
State Medicaid program controls and health care services utilization
by Josephine Mauskopf, Jack Rodgers, and Allen Dobson
Overview
In this article, we explore the effects of specific State Medicaid program controls on the health care utilization patterns of individual Medicaid recipients using 1980 household-level data from the National Medical Care Utilization and Expenditure Survey (NMCUES). The analysis provides baseline information useful for evaluations of Federal and State Medicaid cost-containment efforts.
The principal hypothesis tested in this article is that less generous Medicaid programs decrease the utilization of health care services for members of the poor and near-poor population who are enrolled in the Medicaid program for at least part of the year. Less generous State programs are those that offer fewer services to their enrollees and impose more limits on the services provided.
Our results support those of previous empirical studies: in many cases, benefit limits and payment controls seem to have statistically insignificant effects on the use of health care services by Medicaid enrollees. However, by separately analyzing the effects of specific program controls on different categories of Medicaid enrollees, we have been able to gain clearer insight into the disaggregated effects of such controls. In some cases, the program control variables have significant effects in the expected direction. In other cases, the effect is the opposite of that expected. The direction and magnitude of the impact is also seen to vary according to the state of health of the Medicaid enrollee.
Estimation model
The dependent variables for the regression equations estimated in this analysis are of two basic types:
• Probability of use of a specific health care service.
• Levels of use during 1980 for users of a specific service. In previous empirical studies, significant relationships have been found between individual socioeconomic characteristics and individual use of health care services (Grossman, 1972; Newhouse and Phelps, 1976; Colle and Grossman, 1978; Goldman and Grossman, 1978; Wilensky, Rossiter, and Taylor, 1981; and Manning et al., 1981) , as well as between State socioeconomic characteristics and program controls (McDevitt et al., 1984) . Therefore, the following independent variables are included in each persons and hospital beds per 1,000 persons. Davidson et al. (1983) have shown that there are regional variations in attitude toward welfare programs, including the Medicaid program, and accompanying differences in program characteristics. For this reason, the four major geographic regions are always included as background variables in the regression models so that regional effects on health care use can be separated from the effects of program controls.
The characteristics of State Medicaid programs that are thought to be related to health care use are also included as independent variables in the analysis. They can be categorized as follows:
• Outpatient utilization controls, including the requirement of preauthorization for certain services, exclusion of optional services, and limits on the number of office visits to a physician in a specified setting and for a specific diagnosis.
• Inpatient utilization controls, including the requirement of preauthorization for certain admissions, exclusion of optional services, limits on the number of days in the hospital according to diagnosis or time period, and limits on weekend admissions and preoperative testing. Table 2 .
In the analysis, three groups of Medicaid enrollees are studied: Supplemental Security Income (SSI); Aid to Families with Dependent Children (AFDC) under 17 years, or AFDC children; and AFDC 17 years or over, or AFDC adults. In this way, we can determine whether program controls affect these population groups in the same way. The effects of program controls designed to limit service use are estimated for each health care service studied. Average number of family members over the year.
Years of education of individuals 17 years of age or over. If under 17, education variable used is that for mother of individual or "mother equivalent" if there is no mother. 1 = Married; 2 = Widowed, separated, or divorced; 3 = Never married 1 for individuals 17 years of age or over. If under 17, marital status used is that for mother, as for education variable. 1 = SMSA; 2 = Outside SMSA, urban; 3 = Outside SMSA, rural. 1 = lf limits on number of physician visits for specific services (e.g., psychiatric, comprehensive examination); 0 = Otherwise. 1 = lf limits on number of physician visits in specific settings (e.g., hospital, office, home); 0 = Otherwise. 0, 1, 2, or 3 depending on the number of these optional services offered by the State.
Ratio of Medicare and Medicaid reimbursement rates for a specialist . We also recognize that program controls may not affect use of health services equally for all members of a Medicaid subgroup. Specifically, sicker individuals may be more or less affected by a program restriction than their healthier counterparts are. This effect is tested in the analysis of hospital and physician use by including in the regression equations program control variables interacted with a dummy variable. The dummy variable is equal to one if the person reports a chronic or recurrent condition; otherwise, it is equal to zero.
All regression equations are estimated using SURREGR, a software package designed to appropriately estimate coefficients and their standard errors using data from a cluster sample such as that for NMCUES (Holt, 1977) .
1
The probability-of-use and level-of-use estimates can be combined to give estimates of expected per capita use. For an individual, expected number of physician visits, for example, is given by: E (visits) = Probability of visit × E (number of visits if visits > 0), where probability of visit and E (number of visits if visits > 0) are calculated from the estimated equations. E (visits) is thus a function of both background and program control variables. The expected number of physician visits per person will be reduced by a program control if either the probability of a visit is reduced or the number of visits for those with at least one visit is reduced. In some cases, we may observe that a reduction in the probability of use of a service is accompanied by an increase in the level of use of that service for positive users. This will occur if the reduction in probability of use affects . only low-level users of the service. Remaining users will be expected to use more services on average. The net effect, probability of use × E (level of use), should still be negative.
Description of the data
The health services utilization data analyzed in this study are from the National Medical Care Utilization and Expenditure Survey. This major survey, carried out in 1980, was financed by the Health Care Financing Administration and the National Center for Health Statistics. It consists of three major components: a national household survey, an administrative records survey, and a State Medicaid household survey.
The results reported in this article are obtained using data from the national household survey, a national probability sample of the civilian noninstitutionalized population with a sample size of 17,900 persons from 6,000 households representing the general population. Five rounds of interviews regarding events related to medical care received in 1980 were conducted with the respondents. The first, second, and fifth interviews were conducted in person, and the third and fourth interviews were conducted primarily by telephone. A core questionnaire was employed in each interview. This document contained batteries of questions concerning medical care utilization, expenditures, sources of payment, health insurance coverage, and employment. In addition, questionnaire supplements were used in the first, third, and fifth rounds of interviews. The supplement for the first round contained questions concerning demographic and social characteristics, self-perceived health status, limitations in activity, and family income. The third-round supplement contained questions about access to care. The fifth-round supplement included detailed questions concerning employment during 1980, individual income by source, and functional limitations.
The second major source of data for this study is the Medicaid Program Characteristics File, which contains State-level Medicaid program data for 49 States and the District of Columbia.
A final source of data is the Area Resource File (ARF). ARF contains approximately 5,000 items of 1 Standard logit and probit algorithms produce biased estimates of standard errors when using data from a complex sample design. The probability-of-use models are estimated in linear probability form because logit and probit options are not yet available in SURREGR. This estimation method is appropriate because the Taylor linearization method utilized by SURREGR does not depend on homoscedasticity, a property violated by linear probability models. However, estimated probabilities are not restricted to lie between zero and one and should be interpreted with caution. The level of utilization by nonzero users of a service is estimated in linear form, even though the distribution of the errors terms is assumed not to be normal. The SURREGR estimation method does not assume normally distributed errors. information for each of the 3,000 U.S. counties. Very detailed information on the characteristics of health care providers is available in ARF. In addition, ARF contains detailed demographic and county-level epidemiological information. Specifically, the countylevel information used in this study is on the supply of health resources: hospital beds, physicians, and dentists.
Results
A full set of background variables was initially included in each model. Background variables with insignificant coefficients (p < .30) were omitted from the final estimations. The estimated coefficients for the background variables are not reported in this article, but their effects are briefly summarized.
2 The estimated coefficients for the program control variables are reported later. The estimated percentage changes attributable to program control variables presented are conditional on all the other included variables having their mean value.
Utilization of physician services
The analysis of physician utilization is in two parts. The dependent variables are: • Probability of a physician visit.
• Number of physician visits for users of physician visits. The estimated effects of the background variables are generally in accord with those found in previous studies: higher price and larger family size have a negative effect; higher income, poor health, and greater supply have a positive effect. Poor health as measured by chronic conditions and an inpatient stay is a powerful predictor of both the probability of a physician visit and the number of physician visits, but self-assessed health status has a significant positive effect only on the number of physician visits. Prevailing price was obtained from the Medicare Directory of Prevailing Charges, 1980. Higher prevailing price has a significant negative effect for Medicaid recipients. This may be attributable to crowding out of Medicaid patients by more lucrative private or Medicare patients when the prevailing price is higher. Where significant, higher income has a positive effect on use, and larger family size has a negative effect. Higher education of the mother has a significant positive effect on the number of physician visits for children. Education is otherwise insignificant. Persons who are male or of races other than white have lower use rates than other enrollees have.
Estimates of the effects of physician controls on the probability and level of use of physician services are presented in Tables 3 and 4 . Physician-use results for the AFDC populations are shown in Table 3 . The estimated coefficients for probability of physician use by AFDC children are insignificant for all program controls except the presence of diagnosis, screening, and prevention optional services. In a State with all three optional services, the probability of a child's seeing a physician is estimated to be increased by 0.081 (3 × .027 or 11.4 percent), compared with a State offering none of these service options. A similar but insignificant effect is observed for the AFDC adult population. The number of physician visits by AFDC children is also significantly increased in the presence of diagnosis, screening, and prevention services, there being an estimated increase of .987 visits (24.6 percent) if all three options are offered rather than none. The effect on the adult AFDC population is insignificant.
Prior authorization for some physician services is estimated to have significant impact on the probability and number of physician visits for AFDC adults. In the presence of prior authorization, the probability of a physician visit for this group is decreased by -.074 (-8.6 percent) , but the number of visits is increased by 1.10 visits (19.4 percent). The net effect on expected visits is positive, an unexpected result. Prior authorization for some physician services, such as sterilizations, transplants, and cosmetic procedures, is intended to reduce the number of unnecessary procedures. An increased number of physician visits may be compatible with this goal if the visits are associated with fewer procedures.
Limits on physician procedures have a significant positive impact on physician use for AFDC children in terms of number of visits (.651, an increase of 15.3 percent). Limits on physician procedures refer, for the most part, to noncoverage of cosmetic or other elective surgery. This positive estimated effect may be the result of substitution of less expensive outpatient care for more costly inpatient procedures in the presence of the program control.
The number of physician visits by AFDC children is significantly decreased by limits on physician visits by time period and setting (a decrease of .530 visits, or 11.2 percent), as expected. However, for AFDC adults, this control variable has the opposite impact on number of visits, increasing them by .965 visits, or 16.8 percent.
The ratio of Medicare to Medicaid specialist reimbursement rates is used as an indicator of Medicaid reimbursement generosity. The number of physician visits by AFDC children is significantly higher in the presence of less generous Medicaid reimbursement (an estimated increase of .860 visits, or 19.9 percent, with an increase in the payment ratio between Medicare and Medicaid from 1.0 to 2.0). The increase may result from physicians' attempts to maintain their Medicaid income when reimbursement is less generous by increasing the volume of visits, perhaps by scheduling more followup visits for this age group.
In Table 4 , the presentation of physician-use results for the SSI population is subdivided into two groups, those eligible for only Medicaid and those eligible for both Medicaid and Medicare (dual eligibles). No consistent difference in the effectiveness of program controls is shown for these two groups. The probability of a physician visit is not significantly affected by any program control except limits on procedures, which increase the probability for dual eligibles (.126, or 15.9 percent) . Several significant effects are estimated for the number of visits. For those not dually eligible for Medicaid and Medicare, mostly the blind and disabled, limits on physician visits by service have a positive effect (4.973 visits, or 72 percent); limits on visits by setting, a negative effect (-3.908 visits, or -35.8 percent) ; and less generous Medicaid reimbursement, a negative effect (-2.252 visits, or -16.5 percent) . The latter two effects are in the expected direction. The effect of physician visit limits by service is contrary to expectation. Limits on physician visits by service for dual eligibles also have a positive effect. Limits on visits by setting and less generous Medicaid reimbursement have insignificant impacts on physician use for this group. However, prior authorization has a significant negative impact on number of physician visits for dual eligibles (-2.401, or -22.8 percent) .
The results of the analysis to determine whether the effects of physician program controls on use of physician services vary according to the recipients' state of health are presented in Tables 5 and 6 . Individuals in the AFDC populations were studied. A strong relationship between the presence of chronic conditions and the effectiveness of program controls is shown for AFDC children. The probability of physician visits is increased by the presence of diagnosis, screening, and prevention programs for children with and without chronic conditions. However, only children with a chronic condition are less likely to see a physician when there are limits on physician procedures (Table 5) .
As shown in Table 6 , limits on physician visits by time period and setting have no impact on number of physician visits for children without chronic conditions but a significant negative impact for those reporting such conditions (-1.492 visits, or -30.6 percent) (Table 6 ). This finding supports the hypothesis that program controls that set upper limits on use have more impact on those in poorer health. On the other hand, less generous reimbursement for Medicaid relative to Medicare increases the number of physician visits more for children with a chronic condition. This finding is consistent with the suggestion that more followup visits are scheduled when reimbursement is less. The presence of diagnosis, screening, and prevention options has a greater impact on number of visits for children without a chronic condition, as would be expected. For AFDC adults, program controls appear to have a greater impact on those without chronic conditions.
Utilization of hospital services
The analysis of hospital utilization is in two parts. The dependent variables are: • Probability of a hospital stay.
• Number of days in the hospital for those with a hospital stay. The estimated effects of the background variables are generally in accord with those found in previous studies. Poor health as determined by the presence of chronic conditions is a powerful predictor of hospital use. However, self-assessed poor health status is less highly correlated with increased use. Higher prevailing price has a significant negative effect on use only for persons not enrolled for the full year. The effect of higher income is negative for AFDC adults. Level of education has no significant effect on hospital use.
Males have a lower use rate only among AFDC adults. Racial differences vary according to region: Black people have a lower rate of use in the North Central region and higher use in the South.
Estimates of the effects of inpatient utilization and payment controls on the utilization of hospital services are presented in Tables 7 and 8 . It should be noted that the sample sizes for regressions of the number of inpatient days are very small. In Table 7 , the hospital utilization results for the AFDC populations are presented. All the estimated coefficients for AFDC children are insignificant, although there is some indication that prior authorization and less generous reimbursement of specialists reduce the probability of a hospital stay. For AFDC adults, both limits on hospital days (-.062, or -24.6 percent) and an alternative hospital payment system (-.144, or -47.5 percent) have a negative impact on the probability of a hospital stay. All other estimated coefficients for this population are insignificant. Thus, limits on hospital days seem to act by discouraging use of the hospital rather than shortening the stay of those admitted.
In Table 8 , hospital utilization results for the SSI population are presented for two groups, those eligible only for Medicaid and those eligible for both Medicaid and Medicare. Limits on hospital days have a significant positive effect on the probability of a hospital stay for those not also eligible for Medicare Tables 9 and 10 . Among AFDC children, prior authorization is shown to have a negative impact on the probability of an inpatient stay only for those with a chronic condition (-.094, or -57.4 percent). However, among AFDC adults, limits on hospital days have a negative impact on the probability of hospital stay for those without chronic conditions (-.147, or -58.6 percent) but no impact for those with such conditions. This finding may reflect a difference between the type of chronic conditions encountered in children and adults and the elective nature of treatment for many childhood conditions. More restrictive hospital reimbursement reduces the probability of a hospital stay for adults with and without chronic conditions but has no effect for children. Once in the hospital, restrictive hospital 
Utilization of dental services
The analysis of dental care is in two parts. The dependent variables are: • Probability of a dental visit.
• Number of dental visits for users of dental services. Both AFDC and SSI Medicaid populations are analyzed. Medicare does not cover dental services. Therefore, dual eligibility will not confound our results in this case.
In many cases, the relationship of the background variables to the probability of use of dental services is different from the relationship to the number of dental visits. For example, higher income and education have a positive effect on use but a negative effect on number of visits in the AFDC populations, but the reverse is true for higher prevailing price of medical care. Both measures of use are lower for members of larger families and people of races other than white but higher for people who have a chronic condition. White children are more likely to see the dentist than other children are, but this is hot the case for adults. Higher education reduces the number of dental visits for children but increases the number for the SSI population.
Estimates of the effects of dental program controls on the utilization of dental services are presented in Table 11 . For the AFDC populations, the presence of dental coverage has no impact on the probability of use but has a large positive impact on the number of visits for those who use dental services (1.714 visits, or 100 percent, for AFDC children and 1.892 visits, or 100 percent, for AFDC adults). In the case of the SSI population, the effect is reversed, being positive and significant for probability of use (.237, or 100 percent) but insignificant for number of visits. For people living in States with dental coverage, dental program controls significantly affect use of services. Prior authorization reduces the number of dental visits for AFDC children only (-.528, or -20.3 percent) . Required copayment reduces the probability of a dental visit for both AFDC children and adults (-.131, or -37.3 percent, for children and -.176, or -43.5 percent, for adults), but increases the number of dental visits for AFDC children who have at least one visit (.907 visits, or 42.1 percent). The net effect of copayment on expected visits is very small but positive, contrary to expectations. Copayment has no effect on utilization of dental services by the SSI population. Other limits, which are mostly confined to limits on use for adults, have no effect on AFDC adults, reduce the probability of a dental visit for the SSI population, and increase it for AFDC children. The number of dental visits for AFDC children is lower in the presence of other limits. However, the combined effect on expected visits is positive.
Conclusions
Most of our results demonstrate that there are important differences in the effects of program controls on different Medicaid eligibility groups. In our analyses of utilization of physician, hospital, and dental services, differing effects of program controls on AFDC children and adults have been demonstrated. These differences are mostly with respect to whether or not the estimated coefficient is significant. However, in some cases, the direction of the estimated effect differs between the two age groups. For example, limits on physician visits by setting have a negative effect on physician visits for AFDC children but a positive effect for AFDC adults. The positive effect for adults might be correlated with increased use of the outpatient department or emergency room when office visits are limited. Adult physician visits for high users are less likely to be elective than those of children, as discussed later.
Overall, our results indicate that utilization of health care services is responsive to some program controls for all eligibility groups, but in some cases the direction of the change may be opposite to that anticipated by the policymaker.
Medicaid program controls, if effective, may either reduce unnecessary care or deny necessary care to the sickest individuals. Prior authorization for care would be expected to screen out only unnecessary users of health care services. Controls on volume of services, especially those in the form of limits on the number of hospital days or physician visits in a given time period, might reduce unnecessary services but also deny needed care to the sickest individuals in the Medicaid program. The analysis of hospital and physician service utilization for the AFDC populations includes program control variables interacted with the presence of chronic conditions, a dummy health variable known to be correlated with high service use.
In the case of physician visits, program controls appear to affect adults with and without chronic conditions in the same way. This is not true for AFDC children; in this group, visit limits have a disproportionately large negative impact on those with chronic conditions and restrictive physician reimbursement increases visits more for children with chronic conditions. The positive effect of diagnosis, screening, and prevention options on physician visits is felt more by children without chronic conditions. For hospital use, utilization controls reduce the probability of hospitalization more for AFDC children with chronic conditions than for those without, but they have the opposite effect on AFDC adults.
These dissimilar program effects for adults and children might be related to differences in the types of chronic conditions common in the two age groups and corresponding differences in the elective nature of the treatment. For example, chronic ear, nose, and throat infections, for which large variations in treatment are possible, are common in children. Such chronic conditions as diabetes and high blood pressure are frequently observed in adults. The treatment for these conditions may be subject to less variation.
Several statistical issues should be considered when interpreting the results presented in this article. First, program control variables are crudely measured. For example, limits on hospital days, a dummy variable, is equal to one whether those limits are defined by time period, admission, or diagnosis and whatever their magnitude. Generally, such measurement error will bias coefficients toward zero and produce statistically insignificant results.
A second reason to expect statistically weak results is that for some program controls, the difference between States with and without the controls is small. For example, in one State a Medicare-style reimbursement system may have upper limits on reimbursements, and in another State an alternative prospective reimbursement system may contain numerous exceptions. The reimbursement patterns may be quite similar in the two States. Generally, the effects of small variations are difficult to measure and may be poor indicators of the effects of major changes in Medicaid regulations. A final reason to expect statistically weak results is that subdividing the Medicaid population results in small sample sizes for an individual-level analysis, especially for members of the subgroup that had an inpatient stay during 1980.
Despite these statistical problems, the results of this study are consistent with those from previous aggregate and individual-level studies. Although program controls are shown to have some significant effects on utilization of health services by eligibility category and state of health within that category, offsetting effects between categories are common. In several cases, the results are contrary to expectation.
The estimates of the effects of State Medicaid program controls on use of health care services presented in this article highlight the complexity of the issue. Policymakers must fully understand all the differential, and possibly offsetting, effects of proposed program changes on children, young adults, and aged persons with varying health conditions. Although a reimbursement or utilization control might have the desired effect for one eligibility category, the effect might be offset by the opposite impact on a different Medicaid group. The net effect on the State Medicaid program may be the opposite of that intended.
